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Laboratorio de Espectroanali'tica, Eletroanah'tica e Sensores (LEES) 
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LI, M.; LI, D.-W.; XIU, G.; LONG, Y.-T. Current Opinion in Electrochemistry, v. 3, n. 1, p. 137-143, 2017. 















Linhas de Pesquisa 



Dispositivos eletroqufmicos miniaturizados 
descartaveis modificados com 
nanomateriais 


Dispositivos vestiveis ( wearable ) 



Materiais biomimeticos baseados em 
enzimas para aplicagao em biossensores 




























Biossensores 


IUPAC: “Biossensor e um dispositivo integrado capaz de fornecer informagao 
analitica quantitativa ou semi-quantitativa utilizando um elemento de reconhecimento 
biologico que esta em contato direto com o elemento transdutor.” 
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Teste de gravidez - Qualitative 


Components of a Pregnancy Test 


Reaction Site 

Free antibody dye 
(traps hCG) enzyme 



Test Site 


Fixed antibody dye 
(traps hCG) substrate 
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Fixed antibody dye 

(traps free antibody) substrate 
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https://ib.bioninia.com.au/higher-level/topic-11 -animal-phvsioloav/111 -antibodv-production-and/monoclonal-antibodies.html 

































Positive test 



Nanoparticulas de ouro 


Antigens 




Antibody 


(T) Human chorionic 
gonadotropin (hCG) 
urine sample is 
applied to absorbent 
sample pad. 


(?) hCG antigen bonds 
with the anti-hCG 
antibody-colloidal 
gold conjugates. 


(T) hCG antigen bound to (7) Free hCG 

anti-hCG antibody-colloidal antibody-colloidal 

gold conjugate is captured gold is captured 

by immobilized anti-hCG by antibodies, 

antibody. 



mix area 


test line 


control line 



mix area 


test line 


control line 


hCG-first antibody Q> human chorionic Au hCG-second 

gonadortropin (hCG) antibody-AuNPs (hCG-GC) 



https://opentextbc.ca/microbioloavopenstax/chapter/eias-and-elisas/ 






















Antibody Level 


Teste Rapido - Covid-19 
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https://www.clinisciences.com/it/read/newsletter-26/sars-cov-2-covid-19-diaanosis-bv-2264.html 















Teste Rapido - Covid-19 



Conjugation Pad 
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LI, Z.; Yl, Y.; LUO, X.; XIONG, N.; LIU, Y.; LI, S.; SUN, R.; WANG, Y.; HU, B.; CHEN, W.; ZHANG, Y.; WANG, J.; HUANG, B.; LIN, Y.; YANG, J.; CAI, W.; 
WANG, X.; CHENG, J.; CHEN, Z.; SUN, K.; PAN, W.; ZHAN, Z.; CHEN, L.; YE, F. Journal of Medical Virology, v. n/a, n. n/a, 2020. 
















































Glicosimetro 
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Qufmica Biomimetica 



“Qufmica Biomimetica e o ramo da 
qumnica organica que busca imitar reagoes 
naturais e processos enzimaticos.” 


Prof. Ronald Breslow 

Columbia University 



BRESLOW, R., Centenary Lecture: Biomimetic chemistry. Chemical Society Reviews, 1972. 1(4): p. 553-580. 





















Sensores Biomimeticos 




Por que utilizar moleculas biomimeticas em 

sensores? 

V_ ) 
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Sensores Biomimeticos 


Produgao 
em massa 



Baixo Custo 























Sensores Biomimeticos 


Mimetizagao funcional: 
atividade similar 


■ Mimetizagao estrutural: 

estrutura semelhante a dos sftios 

ativos 



























Requisitos para mimetizagao 

enzimatica 



- Cavidade com tamanho e formato adequados 


Sftios capazes de estabelecer uma interagao 
favoravel com a especie de interesse 


Moleculas que apresentam centros de adsorgao 
e/ou reagao capazes de catalisar a reagao com o 
substrato da enzima 



































Sensores Biomimeticos 


Polimeros Molecularmente Impressos (MIPs) 


Polymerization Removal of 

a round template Template 



Template 


Selective 

Interaction 


<e 




Emily Barrey, Olga Shimelis, K. G. Espenschied, Reporter US, Volume 































Sensores 


DO PA 

Oxidase 

activity 

ox. DOPA 



Catalase 
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HO + O2 
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Peroxidase 
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o 2 « 

Super-oxide 
disrnutase activity 

HjOj + O2 


Sanjay Singh (2017), Nanosci Technol 5(1): 1-6. 
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Sensores Biomimeticos 



GAO, L.; ZHUANG, J.; NIE, L.; ZHANG, J.; ZHANG, Y.; GU, N.; WANG, T.; FENG, J.; YANG, D; 
PERRETT, S.; YAN, X. Nat Nano, v. 2, n. 9, p. 577-583, 2007. 




































Sensores Biomimeticos 




Aplicagao: determinagao de compostos fenolicos (farmacos, 
cosmeticos, etc). 


[Cu(jn 2 -hep)(hep-H) 2 ].2PF 6 


His ,190 



54 


His 38 


Tirosinase 


1) Mobin, S.M., B.J. Sanghavi, A.K. Srivastava, P. Mathur, and G.K. Lahiri. Analytical Chemistry, 2010. 82(14): 
p. 5983-5992. 2) Murphy, K. at English Wikipedia - Transferred from en.Wikipedia to Commons., Public Domain, 
https ://commons.wikimedia.org/w/index.php?curid=3406229 
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Biossensor enzimatico par 
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Biometico para AChE 



A molecula biomimetica nao apresenta atividade catalitica 


HOF, F. et al. Angewandte Chemie, v. 42, n. 27, p. 3150-3153, 2003. 

















































His-Gly-Ser-Ala Glu-Pro-Ser-Ala 


Biometico para AChE 


Sequences de Oligopeptideos 
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His-Glu-Pro-Ser 


Mascini, M. Anal. Chem., v. 80 ( 23), p. 9150-9156, 2008. 


























Poli'mero biomimetico 

AChE 

0^nh 2 


























Poli'mero biomimetico para 
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Polimero biomimetico para 
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Absorbance 
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Sensor Biomimetico par 
pesticidas OPs 
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a 



E (vs Ag/AgCl) / V 
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SPE 4 mM ATCh tempo 0 min 
SPE 4 mM ATCh tempo 20 min 
SPE/mPEG/PHA 4 mM ATCh t 0 min 


SPE/mPEG/PHA 4 mM ATCh t 20 min : 














































Sensor Biomimetico par 
pesticidas OPs 
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Publicacoes 
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Catalysis 
Science 8- 
Technology 


Check for updates j Polyhydroxamicalkanoate as a bioinspired 
_ ^, , r . acetylcholinesterase-based catalyst for 

Crte ths: Cata-L Sa. Technot., 2017, J J 




acetylthiocholine hydrolysis and 
organophosphorus dephosphorylation: 
experimental studies and theoretical insightsf 



BK.HSfnv.iiT3 iintl Biif k-i Lmnio; ]GO(20IB] 290-297 



ELSEVIER 


journal homspaga: www.aflseviar.com/locateybios 


Biosensors and Bio electronics 


Contents lists available at 



Functionalized polyacrylamide as an acetylcholinesterase-in spired 
bio mimetic device for electrochemical sensing of organophosphorus 
pesticides 

Li via F. Sgobbi , Sergio A.S. Machado 





















Consideracoes e 
Perspectivas 
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